Sevoflurane inhibits the self-renewal of mouse embryonic stem cells via the GABAAR-ERK signaling pathway.
A large number of pregnant women are exposed to inhalation anesthetics for non‑obstetric surgery. Previous studies have demonstrated the toxicity to the developing fetus caused by the inhalation anesthetic sevoflurane, which can permeate rapidly through the placental barrier. However, the mechanism of embryotoxicity remains largely unknown. The present study used mouse embryonic stem cells (mES cells) as an early development model, in order to investigate the mechanism underlying the embryo toxicity of sevoflurane and found that sevoflurane inhibited the self‑renewal of mES cells. Sevoflurane was shown to upregulate the level of phosphorylated extracellular signal‑regulated kinase (p‑ERK) but it did not affect the total expression of ERK by γ-aminobutyric acid A receptor (GABAAR). Knockdown of the GABAAR rescued the upregulation of p‑ERK and inhibition of self‑renewal induced by sevoflurane in mES cells. Additionally, inhibition of the activity of ERK signaling can rescue the influence of sevoflurane on mES cells. In conclusion, sevoflurane inhibited the self‑renewal of mES cells by GABAAR/ERK signaling, which may be a potential therapeutic target to prevent the embryotoxicity of sevoflurane.